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• 



{:i\^m^^] 16 s 

[^AFg^si 3 m 



29,000 SI 

0 S! 

0 S 

205.000 S! 

234.000 



70.200 
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^X\6\] ^SS^ ^^cH] tt)-e|- 5>1^^ l-^olTfl ^^^^ ^^1^5!^-, 

^ ^2:ifl<^l ^d^]^}7]7} ■%-o]^JL, ^^9] ^ ^]]^ 

^^M. ^V^^lTl, ^^^^ %^^tb ^ #^7l^ ^S.^ ^ 9X^, 

^ ^ 9X^ ^^^^^^]o]x:^. 

IE 1 
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^T^'S'^l {Water purifying device} 
^"^^ ^^1 

<i> £ 1^ ^ tc|.€- ^^^^1^ iEAlt!: 

<2> £ 2 ^ :£ 1 -£^1^ ^^]^ ^5.-^^ ^Ir* S.^]^ S.^ 

<3> . :£ 3 ^ ^ ^^^^ ^^^^1-^l7> ^7^^ -y-Bflo^ 

<4> £ 4 ^ ^ ^^^^Hl A>^i|^ IrBl-^^lSl c^-^ ^Ajc^ll- s.^]^ 
£^ 

<5> < -^^o]] cfltt -^-^^ ^'^> 

<6> 1 : 3 : 

<7> 4 : 5 : ^^1^ ^^1 

<8> 6 : 7,13 : ^>-f^ 

<9> 8 : ^^hM-^V 9 : ^^IrCThick) 

<io> 11 : <a^^ 15 : 

<ii> 17 : 19 : t^^^e) 

<i2> 21 : S-Hfl 

[^^^ ^^1 
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<13> ^ ^^^^ ^^^^Hl ^tb ^^S., ^7l^Sfl ^-g-# o]-g. 

^}c^ ^^^ojuj. o^^ ^ A^AV^^j- :^ ;^-7> A^>^ ^J^l^ :^^±.o\] -%-o]^}7]] 

M- xfl^» ^o1<^> Ir^ol 1^3.1:].. 

<15> ^^1 Cfl^ #^^1^ =L ^'^^] °fl4^ ^7lS^ ^ ci>iJ| 

9X^ ^]^]7} 77\o]jl <^5l 7H ol#^ ^i-ol l-o] ^711 7|1 

<i6> ^ ^-8: ^2)1^ ^^*>7l ^^1-^^ ^^tb 71 

<17> >a-7l ^^^*>7l ^ ^^'^Sl 
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tv ^ilsl-^7ils #^ ^<aol ^>-B-^7ll l-5fl ^^is ^-i-^c^i ^A^^ sq-^ 

^M<HM-1 ^ IrEl-^^l^ ^^^^ ^-a-Sl :a.cl- -§-ol^>7ll ^ ^ 

^1*K ^ ^^'Hl ^^^^Hl tJi\^ ^f7l^ t!:i=l-. 

Sfl ^^^^ ^cf. 

<^av^ «]-§-#^^El ^S^^l-o] ^^^51^ ^«l-^-§-ol ^<HM-^ ^^<H1 # 

<^*m ^ ^-^-^ <^2|-^B11 ^51-, ^ ^7V7l- ^Bflo^ ^5F7> H^s 

Tfl ^t:!-. Olsq. ^^1-71- ^VBflo] ^5|.o11 ^;^]-0^ ^Jl w>^ol ^^^lo^ o)^ iq| 

^7] ^^«V-§-(eIectrochemical react ion) ©lei- tb^^f. 
^71 ^71 ^4ha}-§-^ ^^], ^7l<^>^. ^^a^^^Hl, ^^^^ ^21 
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5l-^«>-S-«^l ^^S|<H ^^M- ^S-^Hl ^^^>^ ^-f 7l^^ (electromotive 

force : emf)^] ^^^A^. xcj-s^-Ai «i>o]] ^yjajs.* oje]^ ti> 

-S-^]S.-^H-^ ^7l^ -aCelctrical work)^ ^ ^i:!-. o]9\. :^^o^ ^ 

7l^«h (electrochemical cell)2l- ^^-cf. 

-g-on A]-o]ofl^ ^^^>7> .^57l^c11 o] ^^^Vl: tiV^^^l^^dialf-cell potential) 

^€^(^^^^) (single electode cell)2^- -^€-cf. t4^-^i ^]-^^ 
^ <^]-§-*>*^ ^ ^-f <A^]S.S. ^elt- ^olcf. ne^uf cj- 

^^1^ ^^1- ^^^tbcf^ «.7|.--3,].x:^ n^^]^ ^^^^ 7fl'^^ o> 

^ ^2:|*>7) nifl^ofl, :5}i4o^ «o>^^^ ^ ^ ^lS(O)^ ^fl^ S.^ 

^^^^^ *i 7]El- ^^l^l ^7l^«h ^^11- ^^^n ^ 

4^^^<^l^i ^<^1^ S^^^^^^ iE^^:±:^^(Standard Hydrogen Eltrode 

7]ns. € ^^tzf. S^^^^^^ 1 ^ (Jif- Ig- 
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r 




mole^ ^^<:>l^ol lr<H 9X^ K^^^^S. #|^) :^V^1 ^^ol^o] ^o] 

-g-oflji). ^^s:>J7 Sl^ ^^-2.^ ^^^^^ ^^^"^^^^ 

<30> £ 1 ^ ^ ^^<^1 n^-^ ^^5|-^^l5l ^'^o]JL, 

<3i> :£ 2 ^ ^>7l £ 1 ^] ^ «vx^o^ ^^l^q- ^1-^ ^elA] 

<33> ^. tfl^ofl 1-Bl-^X](1)7> 5L^£)i ^]-^^ ^ i^^^l-^ ^-f- 

'gl:(Thick)(9)ol ^-§-£lJl, ^-flel-^^fl^ *>4-^i(13)ol ^^>^ 

<34> ^MSl ^ ^ ^Vx^o^ ^^1^(15)^ l^^oll ^^1^ ^^1(5)7> 4^-g-5lol 

SI 0.0^, >^7l ^^1# ^^1(5)^ >^7l £ 2 <^1 w>4 ;y:ol ^ ^o.s. 

€ 1:E1-^^1(1)<^1 ^-^(3)01 ^Bflolcf. 

<35> ^7] IrEl-^^Kl)^ -^71 £Al^ o^Hl^i^ ^ ^o.^ <^;^l-^ol 

.^O.S ^^^^Sl, Wl^^^* S^^^M ^71 ^ #El-^^l(l)Sl 
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71 *>-f^i(7)3l- vfl^ ^^1(5)^^ l-Bl-^^Kl) 

5] ##^(6)^ ^V7l 1-#€(6)<H1 ^1-4-^1(7)^ ^-^<^l^i ^^i-M-^>(8)7> 

<37> at!- ^7l igl-?-(17)^ tfl^"^! H71S1 ^S.^^ ^l-(9)ol ^-g. 

^^7] 1^1-^ ^V-f^(13)£ ^^1^^-^ ^>-f^1(7)4 x^V^7>^lS. 4H^-^ 

S.^])<=>] ^^J^ol SZt^. at!- z]- ^>o.;^i(7j3)^ ^>-§-3^1^ ^J-^^ 

S ^^^]^ ^ 9X^. ^V7l z]- ^>-f^i(7.13)^ ^s\^9\. 

<38> ^7] ^^1^(15)^ ^1:-^(17)» ^^^(11)^ ^ a^ ^ S 

^S-^i, H zj;g^ 0.2~2nim ^ 3.7]^ ^]-g-^>i^ , ^7] ^^1-^(15)5!^- 

^1-^(17) tfl^sq- zl-z| <^^S\o] ^y^^]^o\]^^ <?a:S 7lvjiB^(19)^ ol^^>o^ ^J-^ 

<39> SEt!- ^71 iglrO)^ Al Zn -^S^ ti]^^^ ^3^* 37)^ 
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S-^m ,^oM ^;^1^(15) ^ ^1-^(17)^ ^^^^^^ S.2fl(21) 

<i>2flS ^^J^<^1 ^^IJI, ^ ^o]^. 

^<^1 ^ ^^^^^1^1 ^^^^ ^ ^-g-ofl cflSfl ^ 

^T^*>^ ^^(polarization)<5l <^1^«H^ ^7] ^i^'^l £^1^ 
-ar^Coxidation). reduction)^ ^^7> ^-^^^cf. <^l°fl ^>-§-Sl^ 1-^ 

^7] ^^^^ ^A^^ 7>^cf. 

# 7i^^ 100~150ppm[TH](TH : Total Hardness )<5lJL, 
^^1-^^ 129~200ppra[TDS](TDS : Total Dissolved)^!'^ , 
^7] ^HS.^ 150~200[//s/ciif]olJl. 

*§4i(Cf)^ lOppm 

^^=7^(f)^ ^ 120Hz ojcf. 
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<49> ^7] , ^(1)^ ^^^^ <^lli.^(Anode)7> 

^■?1(0RP ; Oxidation Reduction Potential, •ORP•e^- 

(+)400~600mV o]^ , ^^^S.^ Ph 6-4 7> ^cf. 

<50> ZLB^Jl ^>^^^>^ ^7] ^^^^(3)51 5'll^H.(Cathode)S. 

ORP ^ (-)400 ~600mV <^lJl. Ph 7} 8-10 91 ^^^] ^^^^ ^-§-*>7ll 

<5i> *V^, ^^7] ORP "E"^ ^}^^ 



<52> 



£^ [±mV\ =Eo -J, log — 

nf Cox 



<53> ^M'^'fl^i 2^^^S. 1- Bfl 

<54> - Eo : l-ol 7>;^lJi 7]^ S§^^(± mV) 

<55> - nf : ^:^> ^flslcil*^! ^^-^ 

<56> - Rt : 7\±L 

<57> - Cox : # -J+sj-:^! ^1- 

<58> - Cred : %■ ^-^^1 

<59> ^3i|-^O.S. oj:^Ol <^lli:::Boll^ -yr^^l-a Cox Hl"*^! , <^l^t^l Cf, 0. O2. 

Os.HzO ^ ^^^1 ZLf-o] ^A^£]JL, 7fl:^:E.ofl^ «:€^]<il Cred ZLf- 
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^4. 

^^7} 75flS^ ^:i(H)^ ^^^^S. ^V^(O)^ ^;^>(e') 27m ^M^*>7l 
-§-^<a-4:(D0 : Dissolved Oxygen) ^ tfl7l<a-ollAl ^cfl 20.9 % 

D0 = H * Xo (H : €2l^J-=7^, Xq : ^7] ^^^) [mg O/H ] 

l-^^>^ ^-el-^i 5L5|-^Efl l-O^ Oj:ol # 

^^1-^ ^s)-^ (Frequency) 71- 7]^^^ 120Hz ^S<yt-ll <^7loll -^^^^1 

^ Infra Red Radiation)* 7>^>otl ^>Efll- ;^]^ -R-^l^l^cl-. o]rri] ^^7] 

^^^^^^ ^^o] ^(^li-f;^! t}^ ^o] ^A*>i:)-. 

^7l ^ ^<H^i^, ^<a(3)<^l ^7i^ ^n^7.]a)si^ ^7] 

al^^^o.^ ^ ^#(9)* S^^Vs], ^7] ^^l(5)2f ^1:(9)* ^4 

*>-^^i(7,13)^ Jl^S. MM^^S. ^^^*l-<^ 5~20um/cBf ^] n^^}^ 

^^S^^ 31-71- ^7>5)i^ ^-c]., 

St!-, St<Hl>H 7l ^^tl: wl-fil- ^ol, H ^ ^7l^ol ;^il^ols.S ^]'^^ 

^*H1 ^^^l-:5l ^i-EfloflA-l AV^sf ^lim^^l-^ Jif^^ol nv^s\^ ^^7.}9\ ^ 

S. 1:^^^ ^eloll sl^>a^ Ph 7.5 ^S^^ -B-^l^l-Tll olofl nH-ei- ^^^V^ ^2: 

^(Cluster)7> f^7>§>7fl ^iq-. 
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# 7H>ia <i7l^ ^«-^^<H] ^^1-^ i-B- 7l^^ ^J-^ 

^>7ll ^4. ^-a:^ ^^1-^ DNA ^ RNA ^^^^^ici] <^*j:^ ^o.^ 

^ ^^^^ ^^1^ ^-f, 1-^ ^^7> ^Jl 900mV 7l^)olT3^, 131^5^ 

t!:^, ^^J-C'H^)^ ^e1<^l>^i ^^s)^ ^ ^ 2:^^^ ^^^^(^^^1)0] 

nj-s^-A-i "d^tl: ^<^], ^il^^ €€^^3. «o^^ls:>^-H 

'^^^ ^^7l(0H') ^dil7l(H*) <^l^ol ^^^^S. Dfl-f tiflE^-^o} -^^V 

%ol 5]o^ 4^01 ^^o^ vfl«-<Hl ^711 ^1^. 

7l ^>i^>^ ^^^-a 'S^Bl^^ S|<^ ^^^^^^ 
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<72> «a-aM<:>>(NH3), <a-S.M'=>H^ ^5l-^^(H2S), ^^M^ ^± 

^o] ^;^1S|JL °fl-f ^^^H ^^^(BOD) ^ 

<73> t!:^, ^ ^^Sl ^^^^^1^ z^o^^ ^Y^^ ^ SX^tM, c^]^ ^o] ^ 

^-^-fl ^V-§-€ ^ SJ^. 

^S. ^^^^2]. -^AjcHl ^^o] ^^6]] U^S} ^^olTll ^^J--^^ 

^llS. ^^^^ ^1:^^ ^^^Slc^l ^2:ifloll ^^ls:l-7l7> -g-ol^>Jl, ^^2] ^ ^fl 

$ AJA^ ^^Ifif, ^1-^:^171, ^^^^ ^^^^ ^ 1-^71^ 

^ ^ ^T:f. 
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^^1^ ^^1(5)7V ifl-^ofl ^-g-ElJl, St]^^ ^^^^^ <g7l ^tb ^-flBl-^^llS. 
SlH ^>-H-^7fl 1:51) ^^1<H1 ^-f-^o] ^A^^ ^V4-^(7)o] ^^>ji 

3715] ^l:(9)<5l &]^^ ^^^^-^ ^7l ^ 

^>-f^i(13)ol ^^>JL ^^1:^(17)51-; 

^^1^(15)fiV ^j-7l ^1-^(17)^ Ml^fif '^^^'^1 <^^51J7, E)-^cJ^ 

^1 1 *J-<H1 9X<=>]^^ 
^1 1 ^^-'='11 9X<^M 
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is. 1] 
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is. 4) 
(+) 
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